Edwardsiella
tarda has been isolated from a large variety of animals including humans and is a major problem in fish culture. This species is frequently encountered and causes diseases of cultured eels in Japan (HOSHINA, 1962; WAKABAYASHI and EGUSA, 1973) . It has also been reported from goldfish in Japan (KOU and EGUSA, 1968) . SAKAZAKI (1967) reported this species to be a normal inhabitant of the intestine of reptiles. Since then, there have been many reports on the isola tions of this species and its pathogenic roles for fish (WHITE et al., 1973 ; MEYER and BULLOCK, 1973; WYATT et al., 1979) . This species is also known to cause diarrea for humans in the tropics and this sporadic diarrhea is thought to be caused by contact with or consumption of the infected fish (VANDAMME and VANDEPITTE, 1980) . Histopathological studies were carried out on the infected eels and micro-abscesses were observed in the sinusoides of the kidney or liver (MIYAZAKi and EGUSA, 1976) . We were interested in the pathogenic mechanisms of this organism and studied for their patholo gical activities.
Materials and Methods Strains employed:
Nineteen strains freshly isolated from diseased fish were kindly supplied by Dr. AOKI of Miyazaki University. Sources of these strains are shown in Table 1 . Capsule forming strain: The method to detect capsule was followed as described by DUGUID (1951) . The strains were incubated on the excess-sugar peptone agar. A small portion of the cultured colony was mixed into a small drop of India-ink on a clean slide glass. A clean coverglass was placed on the drop and pressed down. The capsule appeared as clear light zone between the refractile cell outline and the dark ink background.
Fimbriae: Fimbriae were surveyed by their hemagglutination as described by DUGUID et al. (1955) . The test was carried out with each strain cultured twice in peptone water. Red blood cells of human, horse, sheep, guinea pig and chicken were collected from heparinized or defibrinated blood by centri fugation, washed twice with a 0.85% NaCl solution and made up to 2% suspensions. A small drop of red blood cell suspension was mixed with an equal volume of bacterial culture, and stirred for a few minutes with rocking and rotation.
Invasion into monolayer cell: Monolayer culture of Hela cells was prepared in the eight-chambers-per-tray-tissue culture cham ber/slide (Lab-Tek).
Each strain was cul tured on Bacto-penassay agar (Difco) at 37 (Table 2) . Production of E. coli-like enterotoxin was examined, but no strains were found to pro duce the enterotoxin (Table 2 ). Hemolysin production of the strains was examined. Three strains were found to produce hemolysin extracellularlly, and all strains produced cell-bound hemolysins (Table 2) .
Protease and phospholipase productions of the strains were examined, but no strains were found to produce these tissue-degradat ing enzymes ( Table 2) .
The culture supernatants of the strains were injected intracutaneously on the back skin of rabbits, these supernatants were found to cause erythema twice. The first erythema occurred 8 hours after injection and lasted for two days, and the second erythema occurred 7 days after injection and disap peared after four days.
Discussion
The first step of bacterial infection should be adhesion or invasion to the specific mucous membrane.
Fimbriae are known to be one of the most efficient adhesins of the gram negative bacteria (JONES, 1977) . Since some fimbriae cause hemagglutinations of various red blood cells, we surveyed hemagglutinating activities of the E. tarda strains. But so far as we studied, no strains were found to agglutinate any red blood cells.
The relation of pathogenicity with capsule forming activity was also well documented through the protective activity of capsule against host defence systems (SMITH, 1977). The Klebsiella-like capsule was not observed on E.tarda strains, but some strains were found to have slime. Then, E.tarda could be protected from host defence systems through their slimes.
Another major bacterial invasion system into host animals was invasiveness into epithelial cells (LABREC et al., 1964) . This activity was examined by Sereny test (1957) and the invasion into cultured monolayer cells (LABREC et al., 1964) . But no strains were found to have this function.
Thus, we failed to specify the adhesive or invasive system of E. tarda.
But, since E.
tarda is known to cause enteritis, this organ ism should have its specific adhesin. Next, we surveyed toxic substances pro duced by E. tarda.
Since this organism causes diarrhea, we surveyed E. coli-like enterotoxin (GIAMELLA, 1976) . But no entero toxic substances were detected. We also studied the hemolysin production.
A few strains were found to produce hemolysin ex tracellulary.
And all strains were found to have cell-bound hemolysins. Thus, these hemolysins could be one of the cytotoxic agents produced by E. tarda. Proteolytic enzymes and sometimes phospholipases could also play important roles for tissue damages (ARAI et al., 1981) . But E. tarda had neither activities by its toxonomic criteria (EWING et al., 1965) .
Although we did not find the functionally defined toxic products, this organism causes diarrhea for human (VANDAMME and VANDEPITTE, 1980) and pyemic lesions for fish (MIYAZAKI and EGUSA, 1976) . Therefore, this organism should produce some tissue-damag ing toxin.
So, we tested dermatotoxicity of the culture supernatants and found that the culture supernantants of all E.tarda strains contained the specific dermatotoxic sub stances to cause two different erythema on rabbit skin.
Since the dermatotoxicity was seen in all strains and had high activity, these substances could be the major exotoxins of E.tarda responsible for its pathogenicity. Further characterization of these toxic sub stances were in progress.
